1 University Hospital Central de Asturias, Cardiology, Oviedo, Spain Topic: Physical activity Background: A sedentary lifestyle is one of the leading causes of morbidity and mortality worldwide. Moderate and regular physical activity (PA) has many beneficial effects on health, helps prevent chronic diseases and prolong life under favorable conditions. Identifying people with an insufficient level of PA is a key to improving public health objectives. IPAQ is a questionnaire self-administered instrument that allows classifying adult populations based on PA levels in 3 groups: low, moderate and vigorous PA. Purpose: our aim was to study the level of PA in different groups and its relation with age (under 30 vs older than 40 years old) and education (medical doctors (MDs) vs other university graduates (OUGs)) Methods: A descriptive cross-sectional study involving 120 individuals was designed with a non-probability quota sampling depending on age and education, forming 4 groups (30 individuals per group: 15 men and 15 women) that fulfilled the IPAQ-short version. The level of PA was quantified in weekly METs and in hours/week according to intensity (walking, moderate or vigorous PA). Statistic analysis included T Student, ANOVA and Bonferroni post hoc tests. Results: MDs perform more PA than OUGs (p<0.001), with more walking (p=0.03) and vigorous PA (p<0.001) and no significant differences in moderate PA. Those under 30 more globally perform more PA than those over 40 (p=0-025), at the expense especially of moderate PA (p=0.03) and without significant differences in walking or vigorous PA. When analyzing the 4 groups together, we find that MDs under 30 practice the most PA, with significant differences compared to OUG of the same age (p=0.006) and OUG over 40 (p<0.001). However, there are no differences with MDs over 40 years. Although among the over 40 years old, the MDs realize globally more physical activity in METs, this difference also does not reach significance. Those who walk the most are MDs under 30, although this difference only reaches significance when compared to OUG over 40 (p=0.04). There are no differences in moderate PA. Once again MDs invest the most time in vigorous PA, with significant differences compared to OUG of their age (p=0.007) and OUG over 40 (p=0.001). However, there are no differences with MDs over 40 years, the second group that more vigorous PA performs, with significant differences only when compared to OUG of the same age (p=0.016).
Conclusions:
In this study about PA levels, we found differences according to age and medical education. People older than 40 years old and OUG performed significantly less PA than those younger than 30 years old and with a medical university education. Public health polices should intensify educational programs with medical education and encourage to include people older than 40 years old in them. 520 eccentric endurance exercise using a cycle ergometer increases leg strength equivalent to concentric cycling in middle age sedentary males MA Brown 1 , MC Lewis 1 , H Groeller 1 , p Mclennan 2 , GE Peoples 2 1 University of Wollongong, Medical and Exercise Science, School of Medicine , Wollongong, Australia, 2 University of Wollongong, Graduate Medicine, School of Medicine, Wollongong, Australia Topic: Physical activity Introduction: By mid-life, less than 50% of people engage in sufficient exercise. A reduction in sedentary behaviour by increased standing or passive cycling has shown metabolic and functional adaptations, suggesting no lower threshold for health benefits exists with respect to volume of physical activity. The application of eccentric muscle activation is attractive with respect to exercise programs, as it yields large force capacity relative to cardiovascular demand. "High load' eccentric cycling studies have shown increases in strength, however no eccentric endurance exercise (EEE) studies have been performed to determine if strength adaptations occur at "low loads". This study determined if EEE cycling could stimulate muscle strength in sedentary middle-aged males. Methods: Seventeen sedentary males completed 8 weeks concentric (Con, n=8) or eccentric (Ecc, n=9) training. Subjects were matched for baseline peak isometric (ISO) quadriceps strength. A 6RM protocol on a leg press was also performed. Training workloads were 60% of individual peak Con workload. Heart rate (HR) and ratings of perceived exertion (RPE) were recorded during sessions. Isometric strength was tested at weeks 3, 5, 7 and one week post-training, with functional strength. Subjects provided written informed consent and procedures were approved by the University of Wollongong Human Ethics Committee. Results: Both groups achieved the prescribed 180 W workload over the 8 weeks. Lower Ecc cardiovascular work was confirmed (Con = 154 beatsa˜min-1, Ecc 95 = beatsa˜min-1), with lower RPE's (Con = 14.9, Ecc = 9.5). There was no difference in ISO or functional strength between the groups at baseline. Following training, both Con and Ecc groups significantly improved ISO and functional strength (Con: 14.7%,10.0%; Ecc: 12.7%, 10.7%). Conclusion: This study demonstrated that in sedentary males, EEE can achieve isometric and functional strength gains. This was achieved with a 38% lower HR and 36% lower RPE compared to Con cycle training. The implications are that even at low loads, strength adaptations are possible which highlights the usefulness of EEE as a training modality to improve muscular strength in middle-aged sedentary individuals. . Female students showed statistically significant differences compared to males regarding BMI (20.71+/-3.40 vs 24.87+/-3.23, p<0.001) and quality-of-life selfrating score (3.82+/-1.08 vs 4.44+/-0.94, p=0.007), as well as more lack of exercising (p=0.011).
Strength Measurements

Conclusions:
In order to ensure their real involvement in the implementation of the prevention recommendations in daily practice, it is particularly important to assess and to adjust the physical activity level and leisure behavior of medical students.
Physical activity perceptions and reasons for inactivity in patients with Type 2 Diabetes
Method: Sixty-one patients (mean age= 52.27AE6.68, 43 female, 18 male) with Type 2 DM (HbA1c>6.5%) were included in the study. Patients with the diagnosis of severe pulmonary disease, malignant disorders, uncontrolled heart failure, severe musculoskeletal disorder, neuropathy, neuropathic pain, amputation, venous insufficiency and poor adherence (Morisky Medication Adherence Scale score <8) to insulin or medical treatment were not included in the study. Physical activity level of the patients was evaluated with "International Physical Activity Questionnaire-Short Form (IPAQ)". Physical activity perception of the patients was asked with a short survey ( Figure 1 ). The survey contained two questions. Question 1 searched whether having adequate levels of physical activity for good glycemic control. If the answer is "No", possible reasons were asked for inactivity of the patients in question 2. The questions and reasons were listed according to previous studies. Patients were allowed to choose more than one reason. Results: Mean HbA1c % of the patients was 8.20AE1.33. Thirty-seven patients (60.7%) were not working. Thirty-four patients (55.7%) were inactive (<600 MET/wk) and 27 (44.3%) patients were minimally active (!600-<3000) according to IPAQ. Seventy-seven percent of the patients thought that their physical activity level is not enough for good glycemic control. Common reason for inactivity (38%) was reported as "lack of time for physical activity". Secondly, feeling pain/fatigue/stiffness or dyspnea was reported as the reason for inactivity (31%).
Conclusion: Although most of the patients with Type 2 DM are inactive, they are aware that physical activity has an important role in the management of the disease. Further studies are needed to investigate the effect of psychologic factors on physical activity level and perception in a large population.
Figure-1
Question 1. Do you think that your physical activity level is enough for good glycemic control? oe Yes oe No If the answer is ''No'', Question 2. What is the reason? Reason 1. I have no reason for being physically inactive. Reason 2. I have no spare time for physical activity Reason 3. My financial resources are not enough for physical activity Reason 4. There is no local area for physical activity Reason 5. I feel pain/stiffness/fatigue/dyspnea with physical activity Reason 6. I experience hypoglycemia with physical activity Reason 7. I don't think that physical activity is effective for good glycemic control.
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Large left atrial volume is not associated with decreased atrial function in elite athletes S Susanne Glasius Tischer 1 , NB Hoest 1 , E Prescott 1 , HK Rasmusen 1 1 Bispebjerg Hospital of the Copenhagen University Hospital, Department of Cardiology, Copenhagen, Denmark Topic: Sports cardiology Purpose: To evaluate if indices of abnormal left atrium remodelling predisposing for atrial fibrillation is present in young competitive athletes. Method: We assessed left atrial (LA) and ventricular (LV) dimensions and function by echocardiography in 447 competitive athletes (60% male) from 30 sports. LA volume was indexed by body surface area (LAVI) and a cut off value of 34 ml/m2 was used for both men and women indicating enlarged LA. a' was used as an indicator of LA function and calculated as the average of peak late tissue velocities from the septal, lateral, anterior and inferior mitral annulus measured using tissue Doppler. Results: A total of 149 athletes (33% of total) exhibited enlarged LA. LV dimension and volume were larger in athletes with enlarged LA (p<0.0001), but no difference in neither LVEF nor global longitudinal strain was found (p=0.5). Athletes with enlarged LA exhibited an increased LA/LV end systolic volume index (p<0.0001). Supranormal diastolic function (E/A>2) was found in both groups (p=0.5). a' was higher in the group of athletes with increased LAVI (6.4AE1.3 vs 7.1AE1.2, p<0.0001). Conclusion: A large proportion of young competitive athletes exhibited disproportionately enlarged LA which was associated with increased atrial function and hence might not be a marker of future atrial fibrillation but a part of the athlete's heart. Body size has been suggested as a more important influence on lipid profile than type of sport.
We have tested non-fasting lipid profile (total cholesterol (TC), high density lipoprotein (HDL) and low density lipoprotein (LDL)) on elite athletes with emphasis on the potential differences between participants in sports with different degree of endurance component. In addition we have tested the relationship between body surface area (BSA) and lipid profile. Method: National team level athletes from 30 different sports federations (N=482) (61% males; 21 yrs (range 13-45)) participated in the analysis. The athletes were categorised in 3 subgroups representing the dynamic component of their sports discipline (A (low), N=85, B (medium), N=41 and C (high), N=356) according to the Mitchell classification of sports. Results: Mean TC was 4.05AE0.76 mmol/L (p for trend between groups 0.04). HDL 1.42AE0.37 mmol/L and LDL 2.20AE0.64 mmol/L showed no differences between groups (p=0.56 and 0.14 respectively). A significant difference in TC and HDL was found between women and men (4.26 vs 3.93 mmol/L, p<0.0001, and 1.60 vs 1.30 mmol/L, p<0.0001, respectively), no difference in LDL was found (2.21 vs 2.18 mmol/L, p=0.3). Linear regression showed a weak but significant association between increasing BSA and lower TC (p<0.0001, r2=0.04 ), and lower HDL (p<0.0001, r2=0.11), but no association with LDL. Conclusion: Athletes exhibit a favourable non-fasting lipid profile with high levels of HDL. Type of sport does not influence lipid profile significantly. A gender difference similar to that of the general population is found. In contrast to the general population larger body size is associated with lower TC albeit this is the result of lower HDL. Results: Statistical significance was assessed using the Mann-Whitney U test and the Student's T-test for non-parametric and parametric data respectively. Statistically significant differences between black and white HCM patients were noted in the % predicted peak power and % predicted peak VO2/kg. (Table 1) Conclusion: Black HCM patients demonstrate a significantly lower % predicted peak VO2/kg (10% lower) compared to white HCM patients. Larger studies are required to corroborate this ethnic difference, however, the current standard cut-off of a peak VO2 >120% predicted may be too high for a black athlete resulting in a false positive diagnosis of HCM. (CVD) is the leading cause of on-duty death among firefighters, however the risk of on-duty CVD events is highly concentrated among the most susceptible individuals. Left ventricular (LV) hypertrophy is a key predisposing step on the causal pathway that makes a firefighter susceptible to CVD events and has an improved prognostic value when is based on the accurate assessment of LV mass. LV mass is also a strong predictor of CVD events; increased LV mass is common among US firefighters; and plays a major role in firefighter sudden cardiac death. A recent study from our team found that body mass index (BMI) was the strongest independent predictor of LV mass among firefighters. We sought to confirm our findings regarding the effect of BMI on LV mass in a randomly selected sample of career firefighters drawn from a different independent population. Methods: Cross-sectional study of 119 career male firefighters selected at random from 8 Indiana fire departments. LV mass was assessed by echocardiography (ECHO) and cardiac magnetic resonance (CMR), and normalized (indexed) for height. Other CVD risk parameters included vital signs, obesity, risk of obstructive sleep apnea (OSA), physical fitness measures, hypertension and physical activity. Linear regression models were performed. Findings: Mean age of the career firefighters studied was 42.2 years (SD 8.2); 44% were obese; 22% had high risk of OSA and 30% had low cardiorespiratory fitness. In multivariate analyses, BMI was again the only consistent significant independent predictor of LV mass index in both ECHO and CMR models (p<0.001). A 1-unit decrease in BMI was associated with 1.9 unit (g/ m^1.7) reduction of LV mass/ height^1.7 as assessed by ECHO, and with 1.1 unit (g/m^1.7) reduction of LV mass/ height^1.7 as assessed by CMR, after multivariate adjustment. Conclusion & Significance: In conclusion, after height-indexing ECHO-and CMR-measured LV mass, BMI was again found to be the major driver of LV mass among US career firefighters. Our current findings in an independent firefighter population confirm those from our previous study and strongly suggest that reducing obesity will decrease LV mass, improve CVD risk profiles and decrease on-duty CVD events in the fire service. Our results, taken together with previous research that indicated BMI to drive LV wall thickness and heart weight and LV mass to account for a greater proportion of total heart weight in diseased hearts, further support targeted noninvasive screening for LV hypertrophy with ECHO among obese firefighters. Fig 1) . Conclusions: Athletes with regular trainings have better work output and time of HR recovery than athletes without regular exercise. Two weeks of trainings in sport camp leads to increasing of muscular and myocardial reserve. Few athletes from irregular ski training group showed overtraining with decreasing myocardial reserve after two weeks of excessive exercise. Purpose: The aim of the study was to assess changes in several health-related parameters due to prolonged repeated exercise during the swim relay.
Methods: A team of 14 well-trained swimmers (8 women aged 16-43 years and 6 men aged 13-67 years) participated in a swim relay on the Warta River, Poland (12 -17 July 2016). The main goal of this event was to collect money for the Pediatric Oncology and Hematology Clinic in Poznan, Poland as well as to achieve a Guinness record in swim relay. All the participants swam repeatedly 90 stages (5 kilometers each) achieving a total distance of 500 kilometers (total swimming time 90 hours 33 minutes and 15 seconds). Each participant underwent a comprehensive pre-swimming examination including: physical examination, resting ECG, maximal exercise test, echocardiography, analysis of the body composition (bioelectrical impedance analysis), endothelial function measurements, blood sample collection. During the event, the body temperature and heart rate were monitored continuously (Polar 800 IV). Blood samples for hematological and biochemical parameters were collected after the forth and the seventh stage of the relay, and finally 48 hours after the swim. Echocardiography was performed three times (before, just after the event and 48 hours later). Body composition was analyses before and after the swim relay. Results: Most of the analyzed biochemical parameters remained within the reference range during the swim and in the postexercise period. No hypothermia, symptomatic hyponatremia, elevation of C-reactive protein, troponin, aminotransferases or substantial changes in hematological parameters were found. However, a significant increase of HDL-cholesterol and a decrease of LDL-cholesterol were observed. In two swimmers (the 43-year old woman and the 67-year old man) echocardiography performed just after the swim revealed abnormalities of the right ventricle function. Conclusions: Long-term swim relay performed by well-trained swimmers is not associated with significant changes of the most relevant exercise-related parameters. However, in middle-aged and older subjects, monitoring the function of the right ventricle should be considered. To present unusual nature of the 2-nd degree atrio-ventricular block (AVB) in two young athletes and, role of the genetic testing in inspection of athletes with the 2-nd AVB. Medical history. We describe twins of 8 years olds (D and N) young athletes. Both brothers have been playing tennis 7-8 hours in a week since 4 years old. They were prize-winners and champions of Moscow and regional competitions from their age. At the age of 8 years old they were referred for cardiovascular examination in our center because the 1-st degree of AVB was in the rest ECG and the 2-nd AVB was in the Holter monitoring (HM). Physical examination were normal in both. We reveled bradycardia at 12 lead rest ECG: heart rate was 54 in D and 65 bpm in N, axis of heart and QTc interval were normal, PR were more 0,2 sec in both. During 24 hr HM were registered transient the 1-st degree AVB (PR till 300 ms) and the 2-nd degree AVB with maximal pauses 1784 in N and 2016 msec in D previously during sleep. EchoCG and standard laboratory tests were normal. The Seattle Criteria the 2-nd degree AV block is normal findings for athletes. But in our case very similar AV block, bradycardia in the both boys did not allow us to interpret their changes as a physiological "athlete heart". We have assumed existence of inherited cardiac conduction diseases and directed this family on the molecular-gene tests (2). A R214Q variant was detected in exon 3A of SCN1B in all probands and their father (without symptoms and any changes on ECG and HM). Later we found similar mutation in papers of Holst (Can J Cardiol 2012), Olesen M (Heart Rhythm 2012) described it in adults with Brugada syndrome, atrial fibrillation and a one child 4 month old who died from SIDS in paper of Hu D. (Heart Rhythm 2012) . At the present time brothers to be restrictive in sports for performing EPI study and follow up. Conclusion: This is the first observation of the association the 2-nd AV block and R214Q mutation in SCN1B possibly reflected clinical polymorphism this mutation; In young athletes the 1-2 degrees AV block don't always indicate physiologic adaptations of heart; The family AV block need to exclude inherited cardiac conduction diseases.
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Changes the mean electrical axis (MEA) of in athlete's heart as a cause of falsepositive diagnoses V Vladimir Pavlov 1 , VA Badtieva 1 , AV Pachina 1 , YM Ivanova 1 , AS Sharykin 1 1 Moscow scientific and practical center medical reabilitation and sport medicine -Sportmed Clinic, Moscow, Russian Federation Topic: Sports cardiology Overload of the right ventricle, typical for athletes, can lead to rotations of the heart's mean electrical axis (MEA), that it is often makes difficult to determine the position of the heart in the frontal plane, or makes it impossible. Efforts to determine the EOS by medical practitioners in the frontal plane is visually often lead to false results. The purpose of this study was to establish the main causes of false-positive diagnoses related to deviation EOS in space (in the frontal, sagittal and horizontal planes) Materials and methods. 12 890 ECG in rest supine position were analyzed in the high level athletes of different sports. Results: In the frontal plane for athletes it is a typical vertical position MEA, or its deviation to the right, not reaching extreme degrees (not> 120 ). It is present in 36% of the athletes. It is often occurs in athletes MEA rotation in the horizontal plane around the longitudinal MEA axis in a clockwise direction with the formation of the so-called SI QIII -type ECG. This change occurs in 36% of the athletes. In the sagittal plane it is typical for an athlete MEA rotation around the transverse axis of apex backwards (S-type ECG). It is available in 72% of the athletes Abstract number:531 Typical mistakes in ECG diagnoses
MEA-associates ECG changes
Common mistakes Cause of mistakes S-type of ECG The anterior half of the left bundle branchblock R S in lead II, which is interpreted as the single sign of a significant left axis deviation The posterior half of the left bundle branchblock S> r in lead I, which is interpreted as the single sign of a significant right axis deviation The complete right bundle branch block(RBBB)
Incomplete RBBB if often interpreted as a complete block. It does not take into account all the criteria for the differential diagnosis of these states. S I -QIII type of ECG Scars of the inferior heart wall Do not take into account all of ECG criteria, medical and sport history, data of additional research methods. Thromboembolism of small branches of the pulmonary artery
